Mt. Pinatubo’s Impacts on the GEOS Forecasting System
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Motivation Model and Experiments

On June 15, 1991, the eruption of Mount Pinatubo in the Philippines Model:

abruptly produced a perturbation in the Earth’s radiative balance, * Goddard Earth Observing System Seasonal to Subseasonal
impacting the climate. Observations showed a cooling of the Earth’s System (GEOS S2S_2): Seasonal atmospheric forecast model that
surface due to the increase in albedo caused by the volcanic aerosols. includes the bulk aerosol model GOCART [2] and the interactive ocean
However, observations also showed a warming of the Pacific and January model MOM [3].

1991 is marked by a strong El Nifo events. Experiments:

Here, we analyze the effects of the Mt.Pinatubo eruption on the EIl Nifio * Three ensembles of ten 12-month simulations from June 1991 to May
Southern Oscillation (ENSO) in simulations with the GEOS S2S 2 model. 1992.

* |[nitial conditions from the MERRAZ2 reanalysis, slightly perturbed
among ensemble members.

Scientific Context + 0.5° longitude by 0.5° latitude horizonal resolution and 72 vertical
levels up to 1 Pa.
Due to the increase in stratospheric aerosols load caused by the volcanic * The eruption is simulated as a 16Tg injection of SO, between 17km
eruption, we should expect to see a global surface cooling and a decrease and 25km altitude
of shortwave radiation at the earth’s surface. Model Ensembles:
However, in the El Nifio region, we do not see the same cooling effect * NoVolc: no volcanic eruption (unperturbed experiment)
occur as we do with the global means. Instead, we see the strengthening « SUT1: volcanic aerosols effective radius = 0.35 pm (standard GEOS-
of El Nino, associated with a local warming of the ocean surface, and S2S configuration)
weakened easterly winds, indicating a decrease in upwelling. Similar « SU2: volcanic aerosol effective radius = 0.6 um (similar to observations
results were also exhibited in [1]. of Pinatubo aerosol)
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Figure 1: Change in global mean surface net shortwave radiation in the SU1 (left) and SU2 =D N W oo ] The green lines mark the El
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deviations from the mean. Pinatubo decreased the shortwave flux at the surface. This effect is £ o o-.:.'.‘,.;{.....;....;,@; of the _east_ern F.’acmc. The
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1. After the Mt.Pinatubo eruption, global mean temperatures were 8 2 8 the western Pacific.
reduced as expected from volcanic aerosol. 3 " ER 3
2. The eruption also caused a strengthening of eastward winds in the o ioJ\ g
western Pacific, which leads to a suppression of the upwelling of cold 3 SLW
water and a strengthening of El Nifio. g
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